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INTRODUCTION 


The Institute has great pleasure in publishing the three technical 
reports in this Monograph. A Tull report on the cstcavaiions at Langhnaj 
which the Institute began in 1941^2 and carried on until [948-49 is long 
overdue. The delay has been due to ihe fact tliai a large number of animal 
bones and human skebtons had been collected during the excavations, 
which required a very careful study by a competeni scholar. Professor 
F- E. Zeuner kindly undertook tlie study of the animal remains, but owing 
to liis other engagements, he could not find as much time as these individual 
bones demanded. Fortunately, one of his students. Miss Juliet Clutton'- 
Brock, has now come forward to study these, and I understand that very 
soon her entire report will be ready for publication. Meanw'hile, 
Miss Clutton-Brock's identification of an entire mongoose skeleton 
found in 1949 is included in this Monograph. 

Wc are glad to announce that Dr. (Mrs.) Sophie Ekhardt, IH-ofessor of 
Anthropology in the University of Tubingen, has completed the study of 
the Langhnaj human skeletons. It is hoped to publish this report along with 
other reports on Langhnaj. 

The present Monograph also contains a full report by Dr. Vishnu 
Mitire on the various charred grains and fruits found in the c.xcavations 
which the Institute has conducted at .Maheshwar and NavdatoU in the 
present Stale of Madhya Pradesh jointly with the Maharaja Sayajirao 
University of Baroda and with the co-operation of the Department of 
Archaeology, Government of Madhya Ih'adesh, since 1952-53. The report 
deals primarily wth large quantities of the materials found irt 1957-58 and 
1958-59 seasons. While Dr. Vishnu Mittrc's study gives an insight into the 
dietary habits of the people of Central India some 4000 yean ago and the 
antiquity of several grains. Dr. GuiJtTt’s study of the thread found in a 
copper-bcad necklace in one of the pot-burials of the Chalcolithic deposit 
ai Nevasa, wliich the Institute has been excavating with the help of the 
Poona University and (the former) Department of Archaelogy, Bombay 
Stale, is extremely interesiing and no less important. This little find at once 
proves the existence of spun cotton and silk material as clothing and/or for 
decoration as early as 1500 b,c, in the Dcccan. Further it also shows the 
antiquity of the practice of stringing necklaces in silk thread which obtains 
today in India. Equally mteresang are Dr. Gifun’s ancillary conclusions 


fcgardiDg the use of cow-dung and sonte kind of millel oil for anointing the 
body either before or after death. The former has still retained its puri¬ 
ficatory usage ewn in the urban and so*calkd civilized centreSt while an 
oil baUi is a must witit all the people in South India. But some communities, 
for instant the Gigi^as of Mysore^ anoint the body even after drath. Thus 
antfaropotogtcally these Nevasa burials will prove to be extremely important. 
This season (t96Ih ^ of a copper4iead necklace was found in ihe 
FChalcoUthic deposits at Chandoli^ some 40 miles north of Poona in the 
same JMstrict. It is awaiting exafninatlon. 

It may be mentioned that Carbon-14 dates are available, thanks to 
the Physics Departmdit of the Pennsylvania Uiuversity. for both the 
Navdatoli and Nevasa Chaleo! ithic deposits. The former ranges from 
3503 ± 128 to 3294 ± 125 B.R. and the top of the latter is dated to 
3106 ± 122; but as pointed out in our Nevasa Report ii should go back 
to at least 1500 ft.c. 

Tlte Institute is indeed thankful to Professor Fi E. Zeuner and his 
student. Miss Juliet Clutton-Brock, to Dr. Vishnu Mittre as well as to 
Dr. CuLATi and to Dr. Mon Chandra, Director of the Prince of Wales 
Musirinn of Western India, Bombay, for extending their co-operation and 
services in unfolding the technical aspects of our prehistoric past. 


Deccan College, 
Poona, 

14th June 1961. 


H. D. Sankaua 

Pr<tfessor and Head of the Deptt. of 
AMient History Archaeology. 
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THE MONGOOSE SKEI.ETON FOUND AT THE 
MICROLmnC SITE OF LANGHNAJ, GUJAHAT, 1949 ** 


By 

lUUET CLUTTON'BROCK 
aB^tiiact 

IA (levcripiidD is siven of rke mcihods used in the n^eciBc kleittUicatiitn of m 
nwdgtiose skeleton etcsvaUid ai the micro]Jthic site of LanBluiBj in India, The specimen 
wan compared mottdiologicaJTy and by nuitsumnenc with the Isrfe terici of mongoom 
itkulls in the cotlection of the Brituh Museum (NaL ttUu), It Itiu been identified as belong- 
inp to ibe species tthwirdsi tL/itn^ifUUt BLudbrdi 1KT4,) 

tmiitooucnoN 

The site of Langhitaj was excavated between the years 1941 and 1949 
by Dt. H. D, Sankalia and other workers from the Deocan Colli^ 
Post-Graduate Research Inatituie at Poona. The faunal rcinains are at 
piesent being studied and tncEude the teeth and bones of caiUe and deer, 
some bones of ^inoc^ros uniconiiSt the jaws of a dog or wolf and the 
mongoose skeleton which is d^nbed bclow« 

The site is situated in Nortlicm Gujarat between the Rupen and 
Sabannati rivers, on. an ancient sand-dune called **Andhario Timbo.** 
The stratigraphy of the area was described by Zeumer (1950), The animal 
bones, including the mongoose skeleton, were associated with a buried soil 
horizon that marks the pre-pottery' micro lithic habitation site. Tins horizon 
is followed conformably by upper levels‘containing Iron Age pottery, 
probably 2,000 years old. 


IDENTm CATION 

The skull and axial skeleton of the mongoose from Langhnaj are 
almost complete (Fig. 1 although the bones were encrusted with calcium 
carbonate and in a somewhat crushed condition. The limbs and some of 
the vertebrae arc missing, but the otherwise complete state of the skeleton 
and its position in the soil suggest that the animal died in a burrow and not 
on the surface of the occupation site, where the bones would have been 
dispersed. It is ihrrefore possible ibat the skeleton is somewhat later than 

(1) Seventh Repott on ihe Indian Oaochrotiologi^ Expeditbn, t949 
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the pre-pottcry juicroUlhic occupation of the site although it was found 
at the same level os the other animal bones. 

The upper and lower jaws of the mongoose skull were soaked in 
dilute acetic acid lo remove the calcium carbonate deposit and then in 
polyyynil aceiaic to harden iheiiL The rest of the skull and skeleton were 
leA embedded in a thin layer of earth in plaster of Pahs becau^ they were 
too crushed for measurements to be taken front them with any degree of 
accuracy. 

Ellerman and Morrison~Scott (1951) recognise sia species of 
mongoose that are found in India at the present day, Tliesc are; 

Herpestes W//rco//fS Bennett, 11155 
Herpestes urva Hodgson, 1836 
Herpesies aurppunctatus Hodgson, 1836 
Herpestes fusetts Waterhouse, 1836 
Herpestes edwardsi GenSroy^ ISIS 
Herpestes smithi Gray, 1837 

PococK (1937) reviews the Recent Indian species of mongoose, and 
he gives a descriptive key based on skull structure and exlemal features. 
Tills work was based od the large collection of skults and skins in 
the British Museum (Nat. l^t.) and shows tliat specific differences 
can be seen in the skull stnicture. In order lo attempt an identification of 
the Lftoghnaj animal, measurements wrerc made of this specimen and 
compared with measurements from the aeries of skulls of all six species 
in the British Museum (Nat, Hist.) (see Tabic i p* 9). Tlic dimensions taken 
wem those of the upper and Tower tootli rows, the lietght of tlic maxilla 
below the orbit, the length of the mandible, and the depth of the horizontal 
and vertical rami. They are shown m Fig. 3(A) and numbered I-Vl, Ratios, 
for example, height of Vertical ramus to len^ of mandible, were not found 
to be such a satisfactoiy means of distinction as measumments of the 
absolute heights and lengths. Therefore they are not recorded. 

These measurements support the conclusions of POCOCE and show 
that ovcndl size is a itasonably constant feature of each species although 
there Is a marked sexual difference within the species. 

The Langlinaj skeleton is that of a fully adult animal: the bones 
have attached epiphyses and all the teeth have erupted. Ouly adult skulls 
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frODi ihe Museum colJecUon were measured and a5 llw idenlificatien of ihe 
Laaglinaj speciracn had to be based matnfy on die Mrueiure ot the teeth 
and jaws, a close examination of the dentition was made in the six spedes. 
Diffcreaces were found to eitUi in ilie degree of development of the minor 
cusps and these are cotisistctu within each species, so ih\\l idcntificiitioii 
from the jaws alone can be attempted. 

' The dental fonnulaof the mongoose as ti has been used in iliis paper is: 

^ f • ^ P ^ M ^ 

1 T * T * ' 4 ^ 3 

Herpestes vUikoUis is die largest siwcies of mongoose found m 
.India. The teeth are very large and live upper and lower second molars 
are larger in proponion to the rest of the teeth than (hose of any other 
species. The teeth are easily distinguisliabJet apart from their large size, by 
the presence of a W’eil-dcvetoped dngulum on the upper first molars (hat is 
chamcleristic of the spcctes, Tlve Laughnaj skull Is very much smaller ihan 
aU those belonging 10 adult speciinens of H. vinicolHs in live Museum collec¬ 
tion and Ihe upper molar does not have a cingulum TTabte I and Fig. 2). 

Herpetl^s the Crab-eaiing Mongoose, is a species approaching 
H, vUtieoUis in size and the one skull in Ihe British Museum (Nat. Hist.) 
much too large for ibe Langhnaj specimen {Table I p, 9}. 

Herpesies uuropufictatiis, ibe Small Itvdianj Mongoose, was described 
by PtJC^K (1937) as a subspecies of Herp^ta Javaiikus Geoffroyt 1818. 
ihe Javan Mongoose, but Ellersian and MORaisoN-Scarr (1951) give ii 
Specific status. This is the smallesi Indian mongoose and ihc skull mcasure- 
Tnenis fall well below those of the Linghnaj specimen (Table I p. 9). 

Remains of M. au/optmetatus were found at Mohenjo-Daro, in (he 
dndu.s Valley civilization levela. and vierc described by StiYMOUft Shwelu 
and Guha 11931), 

fierpesies ftiscus formi a group of five subspecies dmt have been 
described by Pdcock.( 1937) and by EllewMan and Morrison -Scott (1951), 
Four of these are found at die present day only in Ceylon, and the fifth, 
/y,/urcicr fy^etta Waterhouse. 1838* occurs in Southern India. This sub¬ 
species is found in Ivilly forested disincts between 3000 and 6000 feet, and 
/or this reason, it is improbable that its remains should be found in the setrii- 
aiid plains of Norlhem Gujarat Nevmhctess the dimensians of the skull 
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of the Langhnaj mongoose fall within the range presen led by Uie five skulb 
in the Museum collection. The dentition of H, fascia fuscus was closely 
examined therefore, and the teeth were found to have certain constant 
featiires that enable this mongoose to be disttngaished from the Langhnaj 
speciinen and from other species of the same size, As described by 
Blanford (1891), the teeth are all reJaliveiy large, especialty the Sower 
second molars which are distinctive in having three anterior cusps instead 
of two as m. other species, UnfoTtunatcly the tops of the crowns of the 
lower second molars of the Langhnaj specimen are damaged, but the 
remaining parts are small and there is no evidence of there having 
been ±ree anterior cusps. 

The upper second prcntolar of It. ftacus fttscus lias a well-developed 
anterior cusp and [his is either absent or only slightly developed in other 
species. U is not well developed in the up[^ second prcmolar of the Langhnaj 
specimen and looks more like a thickening of the cingulum than an actual 
cusp that is divided off from the rest of the crown* In H.fuscus fuscus the 
anterior cusp is also more strongly developed in the third and fourth 
upper prCraolars. 

There features, taken together with the present-day distribution 
of the race in the tropical rain forest belt of Soutliern India, indic^ that the 
Langhnaj specimen does not belong to this species, althou^ it must be 
emphasized that present-day distribution may bear liiUe relmion lo fossil 
distribution and can only be taken into aocouni with caution. 

Herpest^s edwardsi and Herpesies miUhi are two species which in 
their exlcmai appearance differ from each other only in that H. stmthL, 
the Ruddy Mongoose, has a black tip to its tail and is slightly larger than 
W. tdwsrdsl POCOCK (1937) siigg^ls that H. mtiihi is an ecoiype of 
H. edwofdsi and not a separate species. 

//. edwardsU the Common Grey Indian Mongoose, is widespread 
throughout the Peninsula of India. Jt is found in bed^rows, fields and 
around bmidines, but not in dense forest which is the habitat of //. 

The skull structure and dentiiion of these two species are very 
similar and both species are very variable in size, although H. smithl is 
on the whole the larger animal (Figs, 3A B), Measurements of the 
Langhnaj skull fall within the range of if- snUth^ as shown by the 
dimensions of the skulls in the Museum oolleciion, but they fall only in 
I be upper limits of the range for if, edv^'ardst. 
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/tiscufin lhat the up[)cr second prcniolar Itas ati anterior hut it is never 
so wdi developed as lii the latter species, line upper second promolar of 
it. srnittii has no anterior cusp. This is tXur only disiinctton tluit could be 
found between the dentitiom of H, and H. swUht (Fig, 3). 

Wfacreas the Utnghnaj skull more closely resembles the skulls ol 
in size and in general proportions, in raspcct of the disiiitguisliiug 
tooth character it is nearer to )l. etimmfsi. as the upper second premolui 
has a small but distinCL iJiickeuing ai the base of the crown and, akhou^ 
this could not be described as a dislind cusp, it ts more highly developed 
ihait was found in any of the specimens of ih smithi (Pig; 4), This tooth 
cliarader is condstenl wi'lltin the two groups and its tltcrerofc a better means 
of distinction than'^easurament of skull sire because the su» rangc^j of 
the two species overlap (Tuble O^For this rcasott ilte Utnghnaj specimen 
is identified us belonging to the spedes edwanhi. 



rigm^ f4) ^ A^i ^:A¥afdH 15. 

Pal:tlal view of th« 

(B) Ldti^hnaj tpcdmcfi. F^bbl of ihc dtrnitiioo. 


Four subspecies of iltc Common Mongoose have been described 
(POCOCK, 1937, ElUiRMAW and MORRtSON-ScOTT, 1951): 


fferpesfts edwardsi nyida Hodgson, 1836 
Herpesles edwardsf f^rtiymetts Blanford, 1874 
flerpe:ttes edwardsi ^wardsi Geoffroy, I8l8 
tterpesus edwardsi lanka Wroughton, 1915 


Measurements of the skulls of each subspecies were tabulated 
separately but there are no significant difTeoinoes between them (Tabic IX 
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At ihc present day ^h'subspccies occupies a geographical iy distinct 
region of India. H. edwwrdsi lanka is confined to Oeylon and /?. edwardsi 
edwardsi to the South of India. H. edwardsi nyula is found in North East 
India from Nepal to Assam, north of the Ganges. II. edwardsi fei^rugine^ 
U found today in the desert regions of North West India, in the Indus valley 
and eastwards into Rajpuiana, which is north of Gujarat, so U is likely that 
the r ynghnaj Mong ojQse belongs to this subspecies. 

C0Na.1JS10N 

specific identification of an animal that is knowm lo belong to ^ 
a group of closely related species can be suoccMfuIly attempted only u n 
can be compared in structure arid dimensions with a series of comp^tivo 
specimens. This series should contain as many eiramples as possible ol 
known sex. age and locality, Idenlificaiion of the Langhnaj Mongoose m 
Ilerpestes edwardsi has b«n made possible by the presence of the valuable 
series of skuDs in the British Museum (Nat. Hist)* It is. however, only loo^ 
seldom that such a colicciion exists, and even In tins c^ the lack of furthCT 
mongoose material from Langhnaj permits the possibilUy of e^r to the 
difficulty of distinguishing individual variations from specific characien 
In a sin^e specimen. 

1 am greatly indebted to Prafessor F. E. Zein^En for the help and 
guidance tlmi he has given me. and to Dr. F. G. Fraser and Miss J. E. Kino 
of the British Museum (Nai. Hist.) for the facilities they have ofTered me 
during the course of this work. 
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Jrh.gfcLiiLi^ ” RiUiyiJi njicr 10 tncaiiifCtntnif tlDtiicic^ in riKum 3 a 4, 

tflljle I— Umm uiMwTMMTiti^f Ui'c itk^ of ihc ReffliH mnnsDOK 1|WCH| Ihai o^cyr in Mhy Rnam t 1« ccijfcciickn of Uic t^kjiU Muwuin 
Kir.) 






































REFERENCES 


BUNK«0, W* T. IWI. Tht Fm^ cf Biixhk MimnaUd, Lcndoa (pp. 119‘130) 

ELUauiAM, J, Jt aii4 MwutlKJ^ScOTT, T. C. S, IMl. Chtek^i (jfAiJisMjwffc aarf b^m 
Manamlt t7SS to 1946. Londoti: Bdt^ MoMum, {pp. 392<%^S>, 

FDCOCR, R 1.1937. Mongooses of Indkloeludlqg Ceylon and Bunna. /. Barntto}^ Nai. 

Bisi. Soc., 39. 211-345. 

SaHMLU. fl D-1946. tttttitigatioiis into Pfthistork Archaeotogy of Qv^arutt 336 pp, Bsrod*. 

ra ^ i 

SaKKaUa. H. D. 1956. Tbc MicrolUhic Industry of Lnoghnaj, JounutI, Gujarat Kaaadt 
Society, eat XVffl, pp, 275-84, 

StWSUL, ft> B, sod Ouua, B, S, 193L In MofoenJo^Jiaro and the tndut Ovtttiaiion. 
ed. by J- MiusuALL; vtd, 2, p. 650, London- 

2scI^'0^ F. E. 1950. Stone Age and FUtstoeaie CbroMlogy bt Gujarat, Oeaan CoU. Boons 
Mon. Ser, 17,' 

Zeunsr. F, £, 1952, Tbe Micpolithic Industry of LonglmfiJ, Oujarat, Mm, 1£2, 1-4, pi, 1. 


10 



u 


I'lANT ECONOMY IN ;\NCIENT 
NAVDATOL1-MAHESHWAR 


By 

ViHHNU MnrftE 


fiirktl Stikni fmtiliitAv «/ PaldntilM}' 
Ladtnwm 



















PLAN’r ECONOMY IN ANOEM NAVDATOU-MAHESHWAR 

By 

VlSHNi;'MllTRi' 

Birltal Sahm Imtitute iff Pulaeohotany, Litchiow 
i.vrROtmcnON 

The meagre informatiem so far known of (Jse pkiu economy in ancicnl 
India comprises WhciU. Barley and Truii stones of Datepalm from Molienjo- 
Dare (MAasHAU- 1931. Lutura 1936, Kom.i 1934); Wht?atand Barley 
from Harappa; Wheat, Barley, Rio;, Peas. Sesamum. Melon seeds and 
Datepalm from Khokhrakot tn Roldak (VatS 1940; Sahni I936( 1938) 
and Rice from Hastinapur (Chowdhurv and Ghosh 1955); and Wlicai . 
Bajri. Gram. NaeJL Wal, Lang, CoriLitdcr. Jowar, Vatana, (Matar), 
Kardai. Kodra from Nevasa (SanraUa ei at 1960i and Rice from Kolhaptir 
(SaNKAUi and DJKSiliT). 

Owing to the paucity-of finds and the scarce material, the materia! 
has hardly been adeqiialely and sysicmaticuliy described* Nevertheless two 
sub-spp, r. vtilgare and T. compactum, of and the naked 

barley. Hor^emn vtilgarc var* from MohenjoDaro (UimiftA 1936); 

TriticuiH compactum or sphaeracoccutn^ Hordeunt mlgare var, /icxo-Ufchm 
and Pisum arveme from Harappa (Vat5 1940); Ory^a satim var. pletta 
from Khoklirakoi, Rohtak (Samni 1938) and Oryza sp. from liastinapur 
(Chowoiiurv and Ghosh 1955) have so far been idcjitificd. Hardly any 
attempt Im been made to infer any cultural sJgailkajiice from these finds. 
Kouu (1934) has, however, pointed out the similarity of one variety of 
barley from Mohenjo-Daro to that found in some Egyptian tombs. 
Ci«>wT)HURY and Ghosh (1955) have reccrtily drawn attention to the 
significunce of the study ol‘ archacobotanical material. 

It will be too risky to interpret from ±e scarce arehaeo botanical 
material the absence ox the rarity of cttlltvation in ancient India, Evidences 
from ancient litcraiun: gathered by Gone (1941-1946) show thnl many of 
the modem Indian cultivated plants were known to the ancietil Indians as 
early os the b^itming of the Christian era; consequently, (heir cultivation 
In India must have started much «irlicr than 2000 years. The scarcity of 
records for some and the absence of the others might be due to the want 
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of such factofs or circumstdnces wJiich have been rcjpon&tbic For their 
preservation in other parts of the world. It is very Jikely that the climate 
has been chieBy responsible for their scarcity in India as is believed (Kelba£K 
1952, p, 231) that in cltmatic zones where a&riculture is dependent directly 
on rainfall, cereal grains, when unprotected, will be quickly destroyed 
either by sprouting or by decay. They will only keep when carbonised 
and this necessitates their being exposed to heat. 

Material and treatment —^The Navdaioli-Maheshwar material com¬ 
prising carbonised cereals^ legumes, fruit remains and oil seeds, consUlutes 
the first important comprcheiisive collection ever discovered in India. It 
presents a great \'arieiy of plant remains suggesting a large choioe and 
the intenshy of cuUivaiioit. The material is also helpful in building up the 
cultural contacts of the ancient Indians at Navdaioli-Maheshwar. 

The material, comprising nine selected samples, was nt first kindly 
sent to itie Institute by Prof. H. D. Sankaua and was entrusted tu me for 
investigation by the Director. Later Prof. Samkalia kmdly placed the 
entire collection at my disposal, the examination of which revealed soma 
addiuonal types. The carbonised grains had already been segregated from 
the dehns and provistofially sorted out as far as they could be identiBed with 
their local names. A critical examination has shown dint many of the Iden¬ 
tifications with Uie local names are correct, except in the case of peas. 
Plax identified as til or linseed is found to be linseed. Tlic specimens referred 
lo Wheat arc found to belong to Tritienm compaciu/tt — wfgart type. The 
seeds of gram (Cker arietimtm) are not found in ibe collection iliough 
Prof. Sanicalia mentions them in the list of plants cultivated by the 
Navdatoli folk (Sankalia et al, 1958. p. xji). The coJtection also includes 
the seeds of some weeds which may have been gathered for food. The 
absence of the debris precludes the possibility of knowing many other w'eeds 
which might have grown in the cultivated fields al Navdaioli-Maheshwar. 

Together with the identification and the description of each species, 
its modem distribution in India and abroad and the ancient records where- 
ever known are also given. Tlic phytogeograpUicaJ, morphological and 
cytological studies of the cultivated plants have led many a worker to 
postulate iheofies regarding the ecmrcs of origin of the cultivated plants. 
Necessary information regarding various views about the origin of the 
identified plant spp. is also given. 

Age—The Navdatoli finds belong to the Chalcolilhic period 
and range in age from 1500 b.c. to 1000 n.c. Giving an account of the 
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hearths and houses of die Navdatoh foik, Rrof. Sankajja writes that the 
houses were burnt down, at teasi twke. by fire, and the fresh habilatioo 
started on the burnt debris (Sanxalta et al, Ick, cit.^* From the painted 
pottery types and designs, the technique of mass production of blades and 
the steatite and the faience beads, Sankalia et al (loc. dt.) conclude that 
there was eastward spread of ilic NcoHthiCi Bronze^, Copper or tlie 
ChaleoUthic culcurcs from iran and other westward coiintries in Western 
Asia, The orchoeotogical material further suggests the ctiitura] Influences 
from the Northern and the Southern ncigltbours. 

DESCRtFTtON OF THE PLANT REMAINS 
A, Cereal Graira 
I, Wheat 

Wheal in the coUcctlon is represented only by the carbonised grains: 
[he 3pikelets and the ears are altogether absent; carbonised stallci ate, 
however, present in some samples viz., 13d38, Md IV; 8, I Ab; Ph. U. 
Charcoal fragmenis of the diameter of wheat steins are also seen in some 
samples. 

The grains of wheat are present in almost all the samples and the 
frequency of wheat varies from sample to sample. In the samples examined 
wheat has been found to be rare or of low frequency in a collection of 
legumes and vice-viersa. 

Pure collection of wheat has bera ieaa in some samples belonging 
lo Ph. Ml 1251, 2S90. 28^ 5368. 10013, 11541, 11537, 11743)- 

On the basts of the shape and size of the graim, the following spp. 
of Tritiamt are distinguished. 

Triticum rulgare'eompactum type 

fT ttdgare VilJ„ Bread Wheat and 7*. compactim Host, Club Wheat) 

(Ph 1, Fig. 1) 

Wheal grains belonging to this type are invariably found m almost 
alj the samples in'varytng proportioos. The grains are short, oblong, 
grooved and thick with their cads broad and blunt The dimensions are 
given below in Table 1. 
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Based on dtroensions, it is possible to distinguish two sbw groups-^ 
small and large. 


TAB^ J 

DiU£MS10NS OF SMAIL WHEAT CHAINS 



Avenge 

Mid. 

Max. 

Length id. Dua. » 

4.6 

3.9 

S.3 

Brea<tlh in lont. .4>.* 

It 

2.3 

3.6 

Thkteoess id nun. 

2.7 

2,1 

3.3 

pB 

L5 

1.6 

1.4 

L/T 

1.6 

1.8 

t.S 

ludeHiierceiit. 

1 63 

S8 

68. 

T:B. Iddex per cent. ... 

M 

91 

91 




TABLE 2 

POlENStDNS OF LARCH WrHAT CRAISH 



AVCTBiC 

Min. 

Max 

Length id tmiL 

5.3 

5.1 

6.2 

Breadth In mm. 

3.6 


4.0 

Thkinest in mm. 

2.6 


3.1 

L/B 

1.5 


1.7 

UT 

2.0 

1 

2.6 

B:L. Index pel cent. 

65 


64 

T:B. Index per cent. 

72 

60 

77 


Wheal is predominantly cultivated in the plains of North India—io 
the Punjab and Uttar Pradesh and is less intensively cultivated in Bombay 
a nd Madhya Pradesh. 

The short and broad grains with broad and blunt ends ooropaie 
very closely with the grains'df T, vujgare-compmijuni type and are easily 
distinguishable from those of the oilier s^ies of Wh^t such aT Spelt 
and Emmer. Besides, the B:L and indices (Helbaek 1952, 1957, 195S) 
are further helpful in distioguidiing the \uigitfe<ompactmi type from 
Emmer. 
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The L:B ratio of modem and subfossil grains of both T. vtdgare and 
r. c0mpactum fluotuates about 1: 9 (Perctval 192J ; Jessbm and liELBAEK 
1944), Hie L^B ratio of the Navdatoli grains is 1:5. Short and broad 
rubfossit wheal grains with LiB ratio ranging from 1:3—1: 5 have, however* 
been auributed to two variclics of T. compaemu T. eompactwn var, onrf- 
guorwti or var. mutician Heer and kw. ghhi/orme Buschan (SCHIHMANN* 
1932) and are described from Denmark (Rostrup IS77), Grcai Briiain 
(JessEN and Helbaek, !oc. dtO» Italy and Switzerland (Heer 1865; Nau- 
WEILER 1935* 194^ and Paieaiine (Heldaek 1958). 

Percival (1921) believes that the short and broad grains resemble 
most closely Uiosc of T, sphaeroccccutn Perc, which is Icnown only from 
India and consider this species as the extinct form of T. compactum. 
Further he (PESiavAL, loc. cit.) looks upon T* spltacrocaccum a hezapioid 
like vjtigare and cmpacium as a modem analogous form within tlie South 
Eastern part of the range of vjJgore, while is confined to the 

North Western part of this range, 

Vavilov (1950) considers the central Asiatic cenlte comprising 
the Punjab, Kashmir, W, Pakistan (NWFF), Afghanistan and Soviet 
Republics of Tajikstan and Uabekiston and West Ttan Shan as the original 
home for T. campaettmt, vulgare and spfiaerococcatn. 

Triticum sp. 

In some samples a few grains of wheal with pointed ends different 
from those of bluni-ended grains of T, vulgare-contpaetufn type arc seen. 
These gndns are larger than the bige-grained T. vuJgare-compactum type. 

The dimensions are given below; 


TABLE 3 

DmENsto^ or Wheat OftAOO 



Average 

Min. 

Max 

Length is nun. 

i-i- 

6.3 

6,1 

6.S 

Brr^th m nun. 

-■1 

i.9 

3.T 

4.0 

Tbickacss m nun. 

« ■! i 


2.S 

3.9 

L/fi 

**% 

1,6 

1.5 

1 -7 

L/r 


\.9 

Li 

lA 

Bi L. Index per cent 


61 

60 

53 

Tr B. Index per cent 


79 

<7 

1 97 


These ^ains approach the ^ains of Spelt in shape only but are iai 
removed from them in their L/B and T3 ratios which compare with those 
ofTritiewn vulgare-cofttpactunt type, 
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2. Rice 


The grains of rice are of less freiniEnt occurrence than those of wheat, 
entirely absent in Phase 1 but present in Phases n*TV. Tlie exclusive collec¬ 
tion of rice has been found in samples 2180, Ph, HI and 14200 in Ph. IV, 
Mixed with the other cereals and legumes a very low frequent^ of rice is 

seen. The following single species of rice has so far been identified. 

« 

Oryza saliva L, 

(PI. 1. Fig, 2; Text^fig, 1) 

Tlie grains of rice are oblong, flattened on the sides and strongly 
ribbed. The long hilum is preserved in many seeds. The dimensions are 
given below in Table 4. 


TABLT 4 

DwENSSU.NS of RiCQ tiSAINS 




Average 

Mm. 

Mux. 

Length in Tttm. 


4.1 

4,2 

5.t 

Breadth in mm. 


^ ri * 

2.0 

2.4 

Tfiickucss in nun . 


1.5 

1,2 

t,S 

L ; B m imn. 


2.1 

2.1 

2.2 

T : B in ftttts- 


o.es 

0.60 

0.75 


Oryza saliva, the only cultivated species in India, occurs wild in the 
marshes of Rajputana, Sikkim, Bengal, Khasia Hills. Central India and 
Orcars. It is widely cultivated in India mainly in the Eastern pan of India 
including the Brahmaputra Valley, the Ganges delta, the middle Ganges 
plains, the Chattisgarh plains and the east coastal deltas of the Mahanadi, 
Gcfdavari, Krishna and Kavety, The Western limit is determined by 140— 
isohyetai Une. Outside the main rice growing area, it is cultivated in the 
Doon Valley, Kashmir, and in the West Coast plains c.xtending northward 
as far as the Gangetlc plains. 

Two subspecies, japarika and indka, comprising all the varieties of 
O. saliva am tecogntsEed. The subspecies tndica, the long-grained rice, is 
believed to Imve originated in India, while the subspecies Japojika —the 
short-grained rioe, is believed to have originated in Japan. From his studies 
of ccoiypcs of rice in Nepal. Himada (1956, p. 311) concludes that the 
rioe of the subtropit^ region shows the general chameteristics of ttdim 
type, while that of the lempcruic region displays the common characteristics 
of Japanka type. 
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Himaua (IcKT. cji.) huA eiiiabtished an acoe^^ble model or standard 
for Ihe japonicu and mdica rypcs from the primitive varieties grown in Japan, 
Korea and Ryuku for japonica type and those from India, Ceylon and 
Southern China for the mdica type. Based on the characters of spikelcts. 
seedling and mature rice plants, be has been able to establish the ecotypes 
besides some intermediates. He looks upon the Japanese red fong and 
Japanese red short as the standards for ittdim and japenica respectively. 
Taking together the Japanese red long aiid Korean red long as standarf 
for indica^ And Japanese red shon and Korcari red short as a standard 
for Japonica and comparing the dimensions of Navdatoli grains with these 
standards (Text fig. 1), we find that tlie Navdaioli grains neither betong to 
indica nor to japomca type but possess characters of both the types 
suggesting hybrid nature of The Navdatoii grains. 

RoscaEivicz (193!) derives the origin of O. saiiva froin O. sativa 
L. spontanea (O. satiya faiua Chav.) since the latter resembles very much 
cultivated rice and moreover is found in places of most ancient and inten¬ 
sive rice cultivation in Asia, Indochina and North Australia. Hiis leads 
him to believe that the cultivated rice first arose in Asia, namely India 
and Indochina. 

According to Vavilov (1931) tlie original home of rice is located in 
India proper including the Valley of the Ganges, the whole of Indian 
Peninsula and adjoining parts of Indochina and Siam. He further writes 
that ** here it is still possible to observe rice in its primary stage as a 
wild plant, as a tveed in the fields, and to follow its developn^ni into the 
primitive cultivated fonns, which display an astonishing variEiy. ’’ 


Later, in 1950 Vavilov further stresses India as the home of hm. 
Describing the Indian centre of origin he excludes ilicN, W. India, Punjab 
and West Pakistan but extends the centre to Assam and Burma- He considers 
this centre as the second in importance and in geographic order. 


The centre of ori gin of rice outlined by Cjtattzrj) (1931), exTends 
from the eastern border of Nepal through Bast Fakisian, Assam, Burma, 
Thailand, Indochina, Southern China, Indonesia, the Phillipmcs to Formosa, 

The only divergent view that the originaJ home of rice might be in 
Africa is mentioned by Cobley (1956). According to him the warmer parts 
of Asia and parts of South Ajanetica may have seen Its evolution. 
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5 . Legumes 
U Lentil 

The grains of Leniil have in all samples boen iouud mixed with the 
grains of cereals and legumes and the pure coUecdon of Lens has only been 
seen in Sample 1715, Ph. IIL In its varying proportions it occurs tn 
all the Phases. 

Lens atlinaris Medikus 
(Lens esculenta Moench.) 

CPI. 2. Fig. n 

The grains of LentiL about 2.2—3.1 mm In diameter and about 
l.S—2 mm ihicICf are [emicuhr in shape wHh the keeled edge preserved in 
many of them. The seed-coat and the hilum scar arc not preserv^. 

No record of the proto of pFeiiistoric leaiil has so far been found in 
India yet. The records frons abroad Include seeds from the Predynastic 
tombs in Egypt (Brvnton, 1948: Lauer ct al. 1950) suggesting great 
antiquity of lentil in Egypt. Lentil is also known from the Neolithic In 
Hungary^ Switzerland and Germany (Busciian, 1^95; Neuweiler. 1905, 
194$). 

Lendl, a cold weather crop, is of rare cultivation In South India and 
is largely cultivated in Northern and Central India and the foothills of the 
Himalayas. It is also cultivated m Centnii and Western Asia, on ihe Mediter¬ 
ranean coa^t and in Southern Europe. 

De Candolle considers its origin In S. E. Europe and in temperate 
Asia, where according to him it has been cultivated since the prehistoric 
times. He (De CAndolle, loc. ciL) further believes that Lcmil was unknown 
is India before the invasion of Sanskrit-speaking people. 

Vavilov (1950) proposes lour centres of origin for Lentil, viz,, the 
Central Asiatic centre, the Near Eastern centre, the Mediterranean region 
and the Abyssinian centre exlcndhig from N.W, India, Kashmir, N.W, 
Pakistan, Al'^mistan and So riel Republics of Tajiksun, Uzbekistan, 
and West Tian Shan, the interior of Asia Minor, the whole of Trans- 
caucasia, Iran and liighiands of Turkmenistan, the Mediternmeon 
region extending to Abyssinia, Eritrea and Somaliland. 
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Helbaek (195S) looks upon the region as the 

tenire ofongtn for Lentil rrom where it spread to Europe at an curly date. 

2. Black Cram (Urd) 

Pkmealtis* ntiutgo L, 

(PI. 2, Fig. 2) 

The square or oblong seeds with a pronounced concave hilum 
scar are about 3.5— 4,7 mm long, 2,5—3 mm broad and Q.5—75 nim 
thick. Hie seeds resemble very much the black or dark brown-sccdcd 
variety. 

It is largely cultivated in the Korthand is of rare or olTess intensive 
cultivation in South India. 

I am not aware i>r any proto^or prehistoric records outside India, 

PiutN (IS9S) derives P. mimgQ and P. radimuf from ,P. subhhatus 
Roxb. a wild species distributed in U, P.» Btbnr, Rajpiitana, Kankan and 
Ceylon and also in Arracan, 

The Hindusiaii centre comprising India (excluding NW India), 
East Pakistan, and Burma is considered by Vavilov (1950) as the primary 
home of black grants while the region extending Irom NW India^ NW 
Pakistan, Kashmir, jVghanistan, Soviet Repubiics orTajikstan, Uzbekistan 
and Western Tian Shun conStiluting the Asiatic centre is looked upon by 
Vavilov (loc. cit,> iw the ^ondary home. 

5. Greem Gram (Mung) 

Phaseolfts radiatus L. 

(PI, 2, Fig. 3) 

The square to roundish seeds smaller than those of' Urd ’ mmure 
about 2.5^—3.0 mm ut length, about I .(t—2.2 mm in breadth and about 
LS—2 mm in thickness, A tiny hilum scar is uotkeable on the somewhat 
raised ridge in many of them. 

'Mung' is extensively grown all over India and Ihnmghout tropics 
of the old world. It U believed to be native in Tndia,, although some of the 
varieties (viz., Var, gmnd/s} are known to be inirodiiOcU from China, 

t Thi} QDvr g«u flCd^ioiiat Mufirmiilan Ttvin ihc af teniil (lo Level Vt fmm 

boitom) tit Hiiciln-, ia Terfeij aad dnlcd M» 5S90 -t W 3-C by cndtocaftwn. Ifbatriiud 
Laiidiui April S. p. 588. (H, D* S.) 

2 OfBBt cssaTiircion eadiU aboM itw nOTwaclflitue af the ipp. uF Pftastsba. The iuiis«nclaiure 
^pted here » rreutt PtJUPt 1BW, p jt23, /. Aj.’iuif Swf. Benfal. The varietie# are not taken 
iUlO 
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There is no mention of this specks in o^'^l^Hhe 

let! tjlants by Vavilov (1950)* According to Kitamura (1956, p. 
type locaUty for Vmung' is Canton, Chma. 

centre of Vavilov (toe, cit.). 

4, Grass Pea 
Lathyrus sativus L. 

(P), I, Fig. 4) 

sizes. 

GfSOS peats extensively to bS 

out India and on the Himalayas upto 4000 ft above sea level. 

as 3i fodder» 

Age are''2Srn“StJS 

the ihird milknium b.c. 

Its centre of origin according to Vavilov (1950) more or less coin- 
ciUes Jl* fhat of Lentil, excluding the Near Eastern centre. 

l^uniinottx weeds 

Mixed vb-iih the various tegumes and in otlier 

Mtxea >huu j. witha hiltm scar ranpng in shape from 

iphencai or ^ j- been seen. These grains range in size 

seedsef the weeds. From the nature of 
moles it appears thai they were not deliberately culiivat^, hul we^ 
^"iTd for feSS^Their occuntmee in Wheat and the pulses probably 
gaihe«:d for fo^. ^ accidentally reaped together with the host crop. 

Sint some of them may have been actually domesticated 

plants can hardly be overlooked. 

On the basis of the shape, size, and the nature of the scar, the seeds 
of the following spp- have so far been idenufie 
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Fisimi anmse (Pi* 1, Rfi 3) 

Lathyrus sphaerieus ^ 

Vicia satiya 
V, tetriuperma 

The icieiitification of the above cannot be taken to be final since 
the material of all the Indian spp. of these genera was not available for a 
comparative study. Besides the above plant spp., there seems to be a possibi" 
lily of identifying some more spp. at a later date. 

Owing to the tentative ideniification of Ufese spp. it does not s^m 
desirable to enter into any eoi^iderattons of their origin and distribution, 
It may, nev^heless, be pointed out that aryense is a cold weather 

spp. and is largely grown as a crop in some parts of N. India. 

5. Lathyrus sp. 

The grains are spherical, about nun in^ dijuneter, wi^ a 

promineni hilum scar. Tlte seeds rcseinble in shape those of Pisum jaUyttfti 
but are very small in size. 

C. Oil Seeds 
1, LtNSEED 

All the^sampks of carbonised linseed so i far esamined belong to 
Phases 1,111 & IV and arc the pure collections of Linseed. 

Urtum usUatissUttum L. 

(Pi, 2, Fig. 4) 

The seeds arc well preserved with a di,stmct beak at the mtcropylar 
end- The seeds are about 3.5—4,88 mm long and 2 J —2.4 nun broadi 

Linseed is extensively cultivated in India for its ^eds to extract 
oil but not for flax. It is distributed westwards to the Atlantic. 

There arc numerotut records of proto and prehistoric linseed from 
abroad; from the Neolithic to the Viking period in Great Britain, from 
Neolithic and Bronze Age in Switzerland, from Bronze Age in HoJland, 
Post-Roman Age in Denmark and R Germany (Jesj^n and Helbaek 1944: 
H£lbaeki1953; GoDWJ^ 1956: VrsKSU'MrrrRE 1959). 

From a recent appraisal of sub-fossil flax from various coumrics in 
Europe. Helbaek has been able to study the successive extension of Linwn 
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culture or Sax coltufc iii Europe, He concludes that the Rax cmlture sproad 
in the Western Europe since the Neolithic times but it did not reach the 
Northern and Central Europe until during the Iron Age, while U reached 
Denmark until after the end of the Roman age* 

The centre of origin of^Linswied accort^g to Vavilov (1950) is in 
the Near East, Mediterranean and the Abj^iniari region extending from 
lltc Asia Minor, Transcaucasia, Iran, the highlands of Turkmematan, the 
Mediterranean and Abyssinia, Eritrea to Somaliland. Vavilov (toe. clt.) 
further writes that the group prostratura Vav, is endemic in Asia and the 
large-seeded subspecies mediterranean Vav, is found in the Mediterranean. 

Outside India Rax is culiivated for seed in Abyisinla, Eritrea and 
Somaliland. 


D, fniii 

1, [NDtAN JUJUBC (Bcr) 

In extremely low proportions the stones of Jujube are found mix^ 
iit numerous samples while the first targe collection has been seen only in 
sample 11608 Ph. III. 


Ziiyphux jujuba Lamk. 

(PL 2, Fig- 5) 

The fruit stones, 6.7—8 x fr—S.7 mm arc globose or ovoid in shape 
with rugose surface. The stones are 1-3-ceHed. 

The species is extensively cultivated throughout India from the 
base of Himalayas to Ceylon and Malaccas. Ii is not truly wild in India 
and is seen profusely around former villages or native settlements. It grows 
abundantly in Khandesh jungles in Bombay. Outside India the species b 
widely disliibuied in W. Pakistan, Afghanistan, Arabia, Egypt, Tropical 
Africa, Malay Archipelago, China and Australia. 

I am not aware of any proto or prehistoric records outside India. 

No mention is made of its ori^ by Vavilov (Ioc. cil). Db Candollb 
(1959) believes it to be of Indian origin. Based on the philological grounds, 
De Candolle believes its extension and naniralizaiton in the east in recent 
times and that its introduction to Arabia and Egypt took place at a 
yet later date. 
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2. Mvrobalan 
Fhyllanihus emblica L. 

OoJy aoc complete fnittstone was discovered which being verv 
fragile broke into l-seeded coocii, each about [2 nun long and about 10 mm 
broad in the middle. The fniitstone was sixdobcd and globose. The seeds j 
S X 3 arc trigonous: There are orily two records of tt and both are from 
Ph. m. S. Nos. 2011 & 2012. 

This occurs both cultivated and wild in the tropical and subtropical 
pans of India. chieSy in the dry deciduous forests ascending to 4500 0. in 
Himalayas. Outside ji occurs in Ceyion, Buntia, the Malaya Islands and 
China. 

Its home is believed to be the Indian Centre including Burma and 
Assam but excludmg NW India. 

To the best of my knowledge no proto- or prehistoric records ore 
so far known from eisewheie, 

3. UsiDENTinED Faun Type 

In the Navdatoli-Maheshwar collection there arc also found some 
large fruits. The fruits are oblong compreased in shape with narrow and 
round ends, one of them bears a well marked deep h^e. The fnjits are flatten¬ 
ed with a rind about I ntm thick. The surface in some is eroded in othen 
smooth white in one of the uneroded ones a h reticulate pattern of ridged 
murt is seen. The seed bears a suture ait along its edge which suggests 
the mode of deliiscence which was probably lateral. 

The seeds range in size from about 14-20 mm in length, 6-11 mm 
in breadth and 4-7 mm in thickness; They are only known from Phases 

n and nr. 


Discussion and Conclusion 

The Navdatoli-Mahesbwar material comprising the remains of 
cereals, legumes, oil seeds and fruils provides the first comprehensive 
record of ancient plant economy in India. The cereals consist of wheat 
and rice only. Wheat is represented by Triiiam vuigare—cotnpaettan type* 
A meagre evidence, however, is available of the occurrenGc of another 
species of Tritiewn which remains nndefliied at the moment, Rios is represimt- 
ed by Oryza sativa and the grains are intermediate between the long-grained 
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and the &faon''grained varieties. The legumes consist of L^is eulinaris, 
Phaseolus mimgOt P. radiatus, iMihyrtts sativus and some weeds such as 
Pisum arveitsej Lathyrus spftaericus, Vicki sativa and Victa mrctsperma^ 
The oil'Seeds are represented by Limun mitatissmwn and the fruit remains 
by Zizyphas jujuffa, PhylJantkus etttblica and an imideclifi.ed type. With the 
exception of rice and wheat, all the other plant reraaim are known for the 
first time to have been cultivated or used in ancient India. 

The absence of barley, oats, Peimisctum typhoides, Attdropogort 
sofghwtt^ Cicer arktmum saxdPisutn sttthwn is (juite significant and probably 
suggests that their introduction imo this part of India look place in the 
Post-CbalcoUthic period. 

Il is interesting to find that the grains of various kinds are found mi xed 
together in various proportions. It is very difficult to establish whether this 
mixing was accidental or intentional. Some of the samples containing more 
or less pure colfccuoa of the seeds of weeds suggests that they were gathered 
intentionally, Fiom this it appears that ihe NavdatoU'Malieshwar folk 
practised mixed cultivaLlon and perhaps mixed consumption‘ too. It may bc 
P^iinted out that the mixed cuUivaiion has been practised till recajntly us 
some parts of India and some of the primitive people stil! practise iu 

Amongst weeds, the seeds of Pisttm arvsjtse arc still eaten by poor 
iscople in some pans of India, The presence of seeds of Laiftyrwi sciivus m 
lire Navdatoli collection is all the more interesting This species is largely 
cultivated for fodder. Its seeds possess a poisonous alkaloid and are weih 
known for causing paralysis. Its seeds are no doubt consumed by the poor 
people even today but especially in liines of scarcity. Very likely its seeds 
were gathered by the N.ivdaioli folk for consumption. 

Fi'om the frequent distribution of Zizypftus Ju/uba in all the samples 
it appears that it was a common and largely used fruit by the Chalcolithic 
folk in this atea. This leads one to believe that Zizypftus jujuba formed a 
significant member of the vegetation around, one of ihe other members 
of which was Phyflan thus entbika. The fruit stones of Bcr belong to the 
wild shrubby variety which is fairly gregarious. It is difficult to understand 
witat purpose was served by storing the fruit-stones of this species if this 
wild species was very common around. 


1 tint made from the Boon of dc^Lroy^^d or burnt di^wn 

httlMtajtifmss and so i\vm b a cbaiac^ cf Uimgs^ sluing up. So lEib Inference b 
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Cll/mtic signtJicance^-Conildehng the climatic requirements of the 
plant spp. from Navdaioli-MaJicshwar, it is found that tJiefe is a mixture of 
Tropical, Subtropical and cold weather plant spp. In these the cold weather 
spp. outnumber the others viz., wheat, Lens culinaris. Lathyrus SittivuSj 
Linum usitatissimtuny Fisum arvenset Latbyrus sphaerieus, Vicia sath'a anti 
yjcla tetrasperma. From their present dajr distribution it appears that these 
cold weather crops are of rare or less intense cultivation in the region where 
the sub-fossib have been found. One is, therefore, ted to believe, though 
tentatively, that lire cold season in ihis region in ihe past might have been 
comparatively cooler than at present. 

Stratigrapkicai and arehaeobotanicat correlation —The carbonised 
grains are distiibuted over Phases T’lV, From the frequency of the records 
of the plant r emai ns in the respective Phases a comparative estitnaie is 
made of the consumption of the cereals, legumes and the frulLs by the prc' 
historic people at Navdaioli-Maheshwar. Agricuhurel activity seems to 
Imve been intcase during the Plioses TI and HT than in I & TV. While wheal 
has been in use throughout all the Phases, Rice ms inuodiured during Pho^c 
U only. Except Urd (F/r. mungo) which is absent in Phase IV. the other 
legumes are ail present throughout the four Phases. 

Linseed U absent in Phase II only and its records increase four times 
from Phases MV, 

Ber seems to Imve been a common fruit ihroughom ah the Phases 
and has been companutvely more common in Phase IL The unidenliJled 
fruit type appears only in Phases 11 and tlT and Atnla in Phase III only. 

An attempt has been made to find out the relative proportion of the 
cereals and important legumes from the frequency of their records in all tire 
Phases. The graph for the cereals shows a gradual decline of Wheat from 
Pliases I—TV, which is more marked in Phase TV, while Rice, apjwaring in 
Ph, 11, shows a gradual rise with a conspicuous increase in Phase IV, 

The graph for the legumes shows gradual decline lo low values 
during Phases I—IV in L&ts entoror/j, Phaseoim radiatm and F. mimgo. 
The latter is absent m Ph, TV, Lathyrus mti^us shows a decline in Phase 11 
and then ascending values In Fh. Lit and considerably high values in Ph, 
IV duruig which aJl the other legumes register very low values. 

Cultural jj;g7i^yTc£mce—Considering the proposed centres of origin 
fur the identified species of the culllvaied plants, it appijare that the centre 
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of oripn oC Lens ctdinariSt luthyrus saiivus and Lmmn usitatissimum lies 
either outside India or extends from NW India, Soviet Republics of Tajik- 
stan^ Uzbekistan and West Tian Shan, Transcaucasia, Iran, Tunnenislan, 
the Meditertancan region of Abyssinia, Eritrea and Somaliland. The occur- 
rence of liiese cultivated plants and of wheat with the original home in 
Punjab, Kashmir, W. Pakistan, Afghanislan, Soviet Republics of Tajikstan 
and Uzbekistan and in the SW far away from original home indit^tes the 
eastward spread of the Chalcoliihic cultures from. Western ^ia* This 
conclusion based purely on the aichaeobotanical material is in accord 
with the conclusion derived from the painted pottery types and designs, the 
metallic remains, the steatite and the faience beads and the tediai^im 
of mass production of blades at ’NavdatoU, whicli offer as “ parallels 
between India and West Asia ” (Sankaua el al. i95S). 

The modern dLstribution of wild rice and the consensus of opinion 
regarding its origin suggest tliat Northern, Central and Eastern India, 
Burma, Malaya etc. constitute the home of Oeyso jnrri'U* The hybrid nature 
of the Navdatoli rice and its introduction during the later part of Clialco- 
lithic period probably suggest that rice must have been introduced at 
Navdatoli-Mahesliwar from North or East and the cultural contacts of 
Navdatoli with some sites towards North such as Nagda and Maltt'a 
sites (Sankalu et ai 1958, p. 244) do corroborafe the above conclusion, 
though a great caution needs be exercised in dealing with ihc origin and 
spread of rice culture in India. Particularly in view of the fact that still 
carlicT recordii of rice are now reported from Lethal and Ratigpur in 
Sauiashtra (Ghosh, 1961), 

Hi.'nory af fndian cultivated plmts 

The various methods used for tracing the history of the cultivated 
plants comprise the historical, the phyletic and the archaco-botanicaL of 
which the latter is beUeved to provide a surer basis. Many of ilic cultivated 
plant spp. have been knowm to the Sanskrit-speaking people in India suggest¬ 
ing thetr antiquity. This conclusion is further supported by the occur¬ 
rence of numerous names for the cultivated plants in modern Indian 
languages. It is a pity that so far the Vedic, MaJtabharata and thcRamayana 
epics and the Tumnic periods of Sanskrit-speaking people have not been 
identified with the weil-known archaeological periods in India and any 
evidence obtained from the Sanskrit Uieraiure cannot be considered chro¬ 
nologically. Some coiiservativc e^=timatBs of date have been, however, assigned 
to these periods, but the evidence for these from ihe corresponding archaeo¬ 
logical periods has been lacking so fan until that is achieved wc shall have 
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10 depead upon tlie archaeoboladcal data for throwing light on the 
history of the cultivated plants la India. 

The earliest records of the cultivated plants come from the Indus 
civilization (Mohenjodaro and Harappa) which is estimated to be of 15^ 
u.c.—^2500».e. in age. This culture existed in Sind, the Punjab and tlie North¬ 
ern part of Rajputana as well as Kutcb, Saurashtra, coastal Gujarat, W eat, 
Barley and Daiepalm constitute the only evidence of the cultivated plants. 

The Harappa Culture is followed by the ChalcolitWc culture (400 
B,c.—1500 D.C.) which, despite its regional dilfcrenccs, is chaiactei^ 
by a sp<teiaJi 2 cd blade industry and the painted pouery. 
culture extended from the Deccan, Central India, Saurashtra, Stnd» the Punja 
N.W, Froatief Province and Iran. A large collection of the plant remains 
comprising numerous spp, of cultivated plants has hitherto been obtanwo 
from lire Narbada Valley in Centmi India while some evidences have also 
come forth from Nevasa in the Godavari-Pravara system and from 
Hastinapur Period IL The bulk of remains of the cultivated plants from 
Navdaioli-Malieshwar in Central India arc believed to be representauve 
of ihfl cultivated plants of the Cbalcoiithic period. By corapanson it seems 
that the evidence of the cultivated plants from Harappa ^Uure is msum- 
dent and meagre and any conclusions drawn from the a n« 
targe number of spp. that are found in the Cbaleolitiuc period is h e y 
turn out as misleading when more material is discovered from the t^ppa 
culture. It is, iheretbre, that the historical comments here are largely restnet- 
ed to the plant spp, found in the Harappan culture, 

Archaco-botanically speaking the history of Wheat Barley can 
be traced as far back as 25(>0 e.c. Wlieat was of the Trutam vulgare- 
compacimt type, very likely both the subspp. of T. sath^n were present. 
Barley Is represenit^ by naked harte>'—//nrc/ciMM vutgare var nt^n 
a. BUI for a picture of 

pogon sargliutrt on Mohenjodaro pottery (No. 5 » PI- LXWCVII, _ 
1931), no other evidence of its occurrence in the Indus civilisation is 

available. 

While the cultivation of wheat continued into the Chalcolithic penod, 
the cuhivaUon of barley was probably stopped after 

culture. It is interesUng to find thal il was the samejpecies of wheat tMl s 
found both in the Harappanculture and the ChalcoUthio pnod, Thw proba . 
suggests the evolution of thcChalcolithic etdture from that of the Hampp^. 
A vague Harappan influence in the Chalcolilhic has been recognized by 
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many an arehacolti^si ai* U evidenced by the eommonneas of l3ie tradition 
of painted pottery» copper-bronze, and ribbon-flakes vditch are the un¬ 
doubted Harappan features, 

From the Post-ChaJcolithic period the evidence has come forth of the 
occurrence of wheal or barley and rice. The examination of the mate¬ 
rial rcvcais tliat both wheat and barley are ptcsenl. 

No evidence of rice has been obtained in rite Harappan period* and 
during the Chalcolilhic period it appears somewhat late (Phase 11 at 
Navdaloli-Mahesliwar) and continues to have been one of the staple ete- 
ments of food even during the Post-Chalcolithic psriCKl as evidenced by its 
oocurrence at Khokhra KoL 

Barley seems to have been reintroduced in India during the Post- 
Oalcolithic period. 

For opportunity to investigau; ihb fascmaling maleriah my thanks 
aie due to Or. K, R. SUitANGE^ Director, Birbal Salmi Institute of 
Palaeobolany, Lucfcnaw„ who kindly entrusted the materiiil to me for 
investigation. This detailed rcj^ri could not have been possible but fot 
the eo-operaiion of Prof, H, D. Sankalia who sent me the entire collection 
together with the siraitgraphical information for which I am deeply in¬ 
debted to him. My thanks arc also due to him for showing Ireea interest 
in the work and suggesting improvements in the lexL 
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LEGENDS TO TEXT-FIGURES 

Tcxt,^ Ik Com p a ri togof tbj^llfaBcnsipMofthc graint <ifricewitlt theattadiyd J^ntooind 

k^tca lypici. 

Text-fig, Z Diftgrtm te itliuUaic esch I%it$e tfie petceatoge profioitjoQ of the k"?d « of 
cereal gtaina For exomhicd sites. 

Text-fig. 9. Djegrwn to illianate for each Fbsse the peroentage propoitioii of the mam 
tj^pes of legumes of all eioituned 

Text-Sg. 4. Map of Indie showing [he comparative iSstnbtttiob of wheat m the Harappsn 
and ChakoliUiic period*. 

X Harappan 

t CJutleolitluo »tca 

Dense black tine indicating the diatribuUon of wheat during the Hnrappan 
period and the broken line ttwlkaiing the in the Chalcolithie 
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A NOTE ON THE EARLY HISTORY OF SILK IN INDU 


By 

A. N. Gulati. 

Recent cxcavaiioos niade at Nevasa (District Ahmadnagar, 
Maharashtra State» India) bring to light the use of silk string for making 
necklace of copper beads as early as 10 to 15 centuries B.c This 
necklace was found round the neck of the skeleton of a child buried in gre^ 
urns in Burial No. XL, scaled by layer (2) and exposed at a depth of 28*75 ft. 
Remnants of the string employed were found inside three beads only, of 
which there were as many as sixteen (PI. i, Fig, I). Some of the beads showed 
signs of a crust of mud round them^ while others were tarnished and 
varied in shade from dark brown to gnscnislu. The ends of the string 
wherever the same were protruding, had a light greenish tint, indicaUag 
their saturation with copper salts. 

The remains of the String WTie forced out of two beads Willi the help 
of a hne needle for detailed microscopical examiiuition. The remains were 
extremely brittle and were reduced to powder on the application of the 
slightest pressure on them. An end protruding out of a bead revealed the 
four-ply twisted structure of the string even to the naked eye. This end was 
only about 2 mm m length. TJiis piece when mounted in glycerine and 
examined under a microbwopc, revealed the presence of 20 to 25 fibres In the 
cross-section of each of the four plys. A photomicrograph was taken. It is 
reproduced as PI. I . Rg. 2. 

Ii will be seen ihai all the fibrc’ends are embedded in a structureless 
mass, which could not be easily removed, Jn other vx»rds. i he fibre ends coiUd 
not be freed any more than are seen above in Uie photogmph. The denier of 
the fibres or the yams could not be dctermuicd gravimctricaffy. The dia* 
meter of the fibres was the only measurable properly. The following thirty 
measurements were made on two different occasions using slightly varying 
magnifications on two different microscopes. Using the calibrations of the 
measuring scales employed on each occastnn, the diameter readings in 
microns were as under:— 
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t 

7.9 

11 

2 

21.5 

il 

3 

X.6 

13 

4 

II.5 

J4 

5 

T2.4 

TS 


l»,2 

IG 

7 


17 

a 

" 12.4 

18 

9 

14.4 

19 

JO 

7.9 

30 

Toil! 

J2S.4 

Total 


t2.1 

21 

12.1 

7,2 

n 

9.9 

4. a 

23 

7.0 

I7>2 

24 


8.2 

25 

tS.2 

11.7 

24 

14.5 

17.8 

27 

20.0 

IS.2 

28 

8.0 

to. 5 

29 

J4.3 

11.4 

30 

17.8 

J19.1 

Tolal 

129.4 


Grantl tolal 374tl; Mean value >= 12.47 tniciona^ 

Maximum value ^ 21. S miattn* i Minimum value = 4. S lUicnmt. 

RaDtge = 1 : 16.7 microns ; Standard dcviatkni = ± 4.39. 

The above measurements and tiie microscopical appearance of the 
fibres show that:— 

(i) The fibres used in ihe manufacture of the string cannot be any 
other than of natun^ silk. Tfiene is, however, no direct means of 
ascercaining whether the sifk used was derived from cut coccoons 
or from unwound cooooonsv & practice which was not known in 
India, but was prevalent in China from 27th century 8.C., 
because the materia] available was never more than two milli¬ 
metres in length and their continuity into filaments could not 
be establi^ed. 

(ifl The above conclusion was further stengthened by the somewhat 
triangular shape of the ends of two fibres at least, which are seen 
in the photograph. 

(iii) The variation in fibre-diameter as indicated by the standard 
deviation indicates that the material is from a homogeneous 
population and not derived from two difierent sources. The 

under study arc apparently derived from very fine silk 
of about one denier. 

(iv) One of the many preparations examined reveled the presence of 
a nep of cotton fibres in the body of thejibring, an indicatimi 
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that the thr«ttd had been spun on a cotton spinning appliance, 
A nep is an entangled mass of short biu of cotton fibres often 
seen proiruding from the surface of hand-spun cotton yams. 

fn order to coafirm the above couclnsion* some of Lhe fibre pieces 
were boiled in (0 % caustic soda and 80" Tw, sulphuric acid. In both 
cases the fibre pieces dissolved away teadily leaving a siructuceless mass in 
which [he same were embedded. The cotton nep was left in the case of 
caustic soda boil. This mass in untreated condition was found lo contain 
some oil globules, fungal spores (Family: Spheriacem) and vegetable 
cells and epidermal hairs from Uie stem of Millet or allied grasses. Both the 
spores and the vegetable celts lead one to the use of cattle-dung and oil in 
burial rites of the people lo whom the child belonged. 

The above discovery takes back the use of natural silk for threading 
beads to make necklaces, a practice quite prevalent before the advent of 
artificial silk threads in the beginning of the 30th century throughout 
India, to as early a period as betv^'een 10 to 15 centuries 9,c. Silk 
m India lias so far been traced only upto Sth century a.c, (Kusa was inter¬ 
preted by Sayana as silk in Safp^t/io Bfahnm'ta(V. 2^ t.ftj, 

It may be mentioned in this connect bn tlial according lo written 
history in China (Book of Chooking) the earliest report on silk is as old as 
the second half of the third millenium u.c. This report describes Shoutung 
as the cradle of silk weaving, ft was princess Si-Lfng-Cht, wife or daughter of 
Emperor Hoang-io, who discovered for the first time in 27th century B.c. 
that what the silk worm could wind, man may unwind. As this discovery 
marked the beginning of utilization of silk by man, the above-named 
princess was admitted to the “ Company of Gods '* in China according to 
VARftAN, A, (^Fextlk Colorist. 1939). 

Coitcliishns 

1. The appearance of the present materiaJ being white and not 
yellow, though the fibre bits were found embedded in a yellowish mass, 
shows the use of white silk in India around lOthto 15th century d.c. This 
would, thus, appear to be the earliest record of the use of silk In India, so far, 
which takes (he history back by about five hundred years. 

2. It was apparently spun from cut coccoons on the cotton spinning 
appliance as indicated by the presence of a cotton * Nep 
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3, The presence of millet cells and epidermal hairs beside fungal 
spores titdkates the use of cattle-dung la buiiol cites, 

4, Th^presence of oil globules in the material found surrounding 
the string indicates the use of oil for annoiniing the human body ^both during 
life and/or after death. 

5, Tlic presence of cotton nep $hoi^ that cotton was also being 
spun at the time. 

A ckHOWledgentetti 

The writer has pleasure in according his thanks to Dn Motl 
CitAi^iDRA for referring this material to turn and to Shri V,y, Gupte, Acting 
Director, Technological Laboratory of J. CC C., Matunga, for granting 
facilities to examtne''and phonograph (he material. 
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